Italian Directives recommend the good quality of natural mineral waters but literature data assert a potential risk from microorganisms colonizing wellsprings and mineral water bottling plants. We evaluated the presence of microorganisms in spring waters (SW) and bottled mineral waters (BMW) samples. Routine microbiological indicators, additional microorganisms like Legionella spp., Nontuberculous mycobacteria (NTM) and amoebae (FLA) were assessed in 24 SW and 10 BMW samples performing cultural and molecular methods. In 33 out of 34 samples, no cultivable bacteria !10 CFU/L was found. Cultivable FLA were detected in 50% of water samples. qPCR showed the presence of Legionella qPCR units in 24% of samples (from 1.1 × 10 2 to 5.8 × 10 2 qPCR units/L) and NTM qPCR units in 18% of samples (from 1 × 10 2 to 1 × 10 5 qPCR units/L). Vermamoeba vermiformis and Acanthamoeba polyphaga were recovered respectively in 70% of BMW samples (counts from 1.3 × 10 3 to 1.2 × 10 5 qPCR units/L) and 42% of SW samples (from 1.1 × 10 3 to 1.3 × 10 4 qPCR units/L).
INTRODUCTION
European Regulation (EC) No 54/2009 (European Parliament ) defines the general principles and requirements of natural mineral water safety. Natural mineral water in its state at source may not be the subject of any addition of chemical products, as disinfectants, and may not be the subject of any treatment such as the separation of unstable elements, as iron and sulphur compounds, in order to not alter the original water composition and property in the constituents of ions. 
METHODS

Setting
The study was performed during the period from April 2016 to November 2016 on 34 natural mineral water samples belonging to 11 different brands. Samples were subdivided for their productive state (SW and BMW). In detail, the research was performed on 24 SW and 10 BMW samples, which were classified according to their fixed residue at 180 C (FR).
Therefore, 12 minimally-mineralized (FR 50 mg/L), 10 oligo-mineralized (FR ¼ 51-1,499 mg/L) and 12 rich-minera- Table 1 shows details about the 11 water brands collected and analyzed at different steps of the production chain. 
Routine microbiological and physical-chemical analysis
Legionella spp. search
Legionella spp. isolation in SW and BMW samples was performed in accordance with standard procedures (ISO  ). One liter of water was filtrated through a 0.2 μm membrane (Millipore, Billerica, MA), which was subsequently immersed in 10 mL of the same water and sonicated for 5 minutes, allowing the detachment of cells from the membrane and their suspension in water. Suspension was subjected to a thermal inactivation treatment at 50 C for 30 minutes with the aim to select Legionella spp., inactivating all microbial species not resistant to high temperature.
Afterwards, 0.1 mL of the suspension was seeded in triplicate on Legionella BMPA selective medium (Oxoid Ltd, Basingstoke, Hampshire, UK) and the plates were incubated at 37 C for 7-10 days within jars with a modified atmosphere (2.5% CO 2 ). Suspected Legionella colonies grown on the medium were subjected to species and serogroup identification analysis using a multi-purpose latex agglutination test (Legionella Latex Test, Oxoid Ltd, Basingstoke, Hampshire, UK).
NTM search
SW and BMW samples of 1 L were centrifuged at 5,000 × g for 20 min. Pellets were suspended in 1 mL of sterile distilled 
Statistical analysis
Correlation tests were performed and Pearson's coefficients were calculated with the aim of analyzing the correlations between physical-chemical parameters (temperature, pH, conductivity) and qPCR units belonging to Legionella spp., NTM, Amoebozoa and Vahlkampfiidae. These tests were independently applied for SW and BMW samples. Ninetyfive per cent confidence levels were defined for the statistical tests. Therefore, we considered the following ranges of values: 0-0.3 (weak correlation); 0.3-0.7 (moderate correlation); 0.7-1 (strong correlation). The statistical analysis was carried out using the SPSS software package, version 17.0.1.
RESULTS
Routine microbiological and physical-chemical results
In 
NTM results
Cultivable 
FLA results
The cultivable method allowed the detection of viable FLA in 17 out of 34 (50%) of water samples analyzed, and showed shapes resembling trophozoites and cyst cells by inverted microscope with a 20× objective. Shapes were con- and temperature values detected in 34 water samples.
Statistical results
In SW samples, statistical results showed moderate correlations between the physical-chemical parameters 
DISCUSSION
Quality assessment of natural mineral water is needed to ensure safe water consumption. The Directives cited above 
CONCLUSIONS
In conclusion, the absence of disinfection procedures for natural mineral water highlights the importance of microbiological control plans for SWs and BMWs in accordance with international food hygiene regulations. Our study suggests the lack of viable and cultivable waterborne bacteria despite the presence of cultivable FLA, which may be a bacteria reservoir for protection and resuscitation activity.
For this reason, we highlight the need for additional routine microbiological tests aimed at ensuring water safety, mostly for high risk people such as those who are immuno-suppressed. Therefore, to avoid the occurrence of biological risk factors, a wider assessment of the presence of microbial indicators is recommended.
